S Goals of the Training® =\,

- -
What you will learn:

Spotter Training 2008 Severe weather criteria

Definitions of important weather terms
Working Together to Save Lives How thunderstorms develop and why some

become severe

How to correctly identify cloud features that may

or may not be associated with severe weather

What to report and how to report it

’ 8 : How to receive severe weather information
s NOAA s National Weather Service . before and during severe weather events

N Marquette, Mi B Weather Safety

hy d d ther Service? , :
Why do we need o Weather SUppy Today’s National Weather
ore than 500 Americans die

each year in weather and flood Service

events

Approx. 4800 employees
= More than 5,000 are injured : v e 123 Forecast Offices
b X 13 River Centers

4 9 Special Centers

Annual budget of

each year - ) ~$950 million
Lots and lots of
warnings, forecasts, and
observations for that
price

= Weather and flood losses cost
America more than $14 Billion

The Marquette National Weather Service Operations
Area, as staffed for severe weather in June, 2006.




Why do we need spotters?

+ WSR-88D (Doppler Radar)
limitations

- Radar Horizon
- Beam width vs. Range

-By knowing what types of radar signatures produce certain types of severe weather, the
warning forecaster will be able to gain valuable lead time with their warnings.

Nearly all tornadoes in our region are weak and last for a very short period of time.
Real-time verification (adds credibility, enhances public response, and improves

.ing aceuracy)
J/\

Bl

OTTOM LINE: You are the most reliable source we have for reporting severe weather!

We Need Youlll

Significant weather can
occur in the U.P. year
round

NWS Mission - To Protect
life and property

Spotters are the eyes and
ears of the NWS

Spotters + Radar =
accurate, timely warnings

Thunderstorm climatolog

Average Number of Thunderstorm Days Per Year
(508 kay for axplanation;

Average number of days
with thungierstarms per

Year per 10,100 square riles
Ofendo  Eee-s0 Ora-o0

91393 Oklohome Gimatologios) Survey.
Cio20  Eso-o @S, Al ight reserved

Number of thunderstorm days/yr

‘One of the greatest myths in the weather warning progral

The NWS is probably already aware of this (hail, damage, -
tornado, etc), so why should: ort it? .

%
& SR
L5, S 4 i

o

NWS knows for certain

that'sévere weatherhas occurred.

We worild be happy to get everal reports.o! :*ﬂ)b% same weather-
phénomena, tharr none at alilik A ISR i

U.P. Weather Hazards

58+ mph Wind Days Per Year
1950-2002 (Graphic from SPC)

Severe Tstm Wind 13502002
Total reports: 191,674
e oricooint: 414 (denated in biug)
S e at: 33 00N 94 82w




3/4” Hail Days per year

Severe Hail 1950-2002

Total reports: 154,357

M gricaint. 491 (denated in biue)
Mex ot 35411 97449

lornadoes Can and Do Happen
Here!

U.P. Tornadoes
1950-2007

Annual Severe Weather DistribL{i\on
\ ./

Marquette CWFA Severe Weather Reports (1955-2005)

Montn

@ Severe Weather Roports

Running Total

U.S. Annual Tornado Trends

——— 2005 (1264)
—— 2006 {1106)
—— 2007 (1085) L 1200

797 Prefiminary e | [ o
Through 05/05/08 - 1000

—

10-Year Average
Annual Trend
1270 Tornadoes per Year 600

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(1955-2006)

Fundamental Definitions X

Tornado or Severe Thunderstorm Watch

CAUTION

+ Conditions are favorable
in/near the watch area

Watch the Sky + 3to 6 hours long
* Issued by SPC

Tornado or Severe Thunderstorm

* Weather event is imminent
or occurring in the warned
area

» Average warning is 45
minutes in lengt

+ Issued by NWS Marquette



faing Process' Convective Watches <
; S N s

Outlook - Overview of -y
hazardous weather for
the next 1 to 7 days.
READY

Storm Prediction Center
Watch - Conditions are proposes a watch (Severe
favorable for the weather 5 or Tornado) up to 8 hours
event in/near the watch Y = before expected event
area. SET A e Local affected NWS offices

A and SPC hold Conference

3 call
evel
oceurfing rmed: - L Decision is made of which
area. GO y ., counties will be included

| SPC issues the Watch

(Severe or Tornado)

Local NWS office cancels

watch as needed (storms

exiting)

&
e
Tornado Watch #530 - Valid from 305 PM until 1000 PM CDT

~

ings

sta -

Storm-Based Warnings .

-Only issued for

portion of

./ countyvs.
issuing for the
entire county

i

-Dissemination

-~ methods (e.g.
NWR) still will be
by County

- -Warning text
will include more
reference

| ‘ locations to
=Onlyiissued for portion of county vs. issuing for the entire county p 2 better describe
vere thunderstorm warning and a tornado warning can be in effect at the threat area for
eitime for the same county " | non-graphical
-Flood, Flash Flood, and Marine Warnings/Statements will also incorporate this 1 {j displays
-Proaram officiallv beaan nationwide on October 1, 2007

Storm-Baseg Warm Season Severe Storm

_ Definitions
Exact location

?(::(:(:trsrqsvery n“' - * Large Hail
important A& : + 3/4 inch diameter or larger

Damaging Wind e
» Gusts to 58 mph or greater

Tornado

- Aviolently rotating column of
air, descending from the base
of a thunderstorm, in contact
with the ground




Flash Floods Y
) -1
A short-term
flood event which
requires
immediate action
to protect lives
and property, such
as dangerous
small stream
flooding, rapidly
E flowing water,
urban flooding,
and dam or levee E
failures. ; Copyright Eric O’Connor

Winter Storm Spotting

What to observe and report...

Summer Storm Spotting

What Information to Relay Immediately
* Rapidly Accumulating Snow

« Start reporting when accumulations reach 2 inches; then i
every 2 inches additional snowfall after then Tornado, funnel cloud or wall cloud

« Record start/end times of the snowfall, if possible !

« Freezing Rain/Sleet , L2 Hail - Any size
» Report any ice accumulations from freezing rain, especially if B e .
the ice reaches 1/4 inch thick

« Report accumulations of sleet greater than 1/4 inch

«.. Reduced Visibilities

’” . . ~
‘.~ Flooding or rainfall of 1+" an hour
| - « Start reporting if visibilities drop to %2 mile or less in blowing ‘ 1
i ‘ snow nds 40+ MPH, damage associated with winds
(downed power lines or broken tree limbs 1 -2
inches in diameter).

Information to Give the _
NWS Y A Tip on Reporting Hail Size X,

Hail g.q“!”. Don’t use marble size!
* Hail Size - use the following "\

to estimate the size ;
* Peasize = 1/4inch § y &
+ Penny size = 3/4 inch (minimum severe thunderstorm) - ‘

* Quarter size = 1 inch [ 4 : Reference hail size in inches or relate it to the
* Golf ball size = 1.75 inch e " size of a coin.

» Tennis ball size = 2.5 inch <
» Baseball size = 2.75 inch 2 ’ ‘ ’

+“Was this the largest size Y Quarter  Nickel peun Dyme
/A% hail that fell? \ (1 inch) Inch inch)

Volleyball sized hail?22 A We don’t know how big your marbles are!




Reporting Criteria® =\,

LSS T
Wind

» What type of damage was
sustained?
- If branches were broken off
of trees, give the diameter of
the largest branches that were
broken.
* (Can you estimate the strength

!*saf the winds?

Reporting Heavy Rain And
Flooding

REIE
- Do you have arain gage? If so, let us know the
specific rainfall amounts
Is there water over the road?
«+ Give the road name and location
Are there any streams or rivers flooding?
+ Report all flooding immediately
If no flooding is occurring, start reporting when
streams or rivers rise to within 1 foot of bankfull

Reporting the Storm ‘_\1\,

Direct to the National Weather Service

Call 906-475-5212 (Public Line)
« This number rings directly in the operations area;
press “0" when the recording starts
Through HAM Radio (WX8MQT)
» SKYWARN Net usually activated for severe thunderstorm or
tornado watch

Via our webpage (weather.gov/maqt)

Estimating Wind Speed AN

25-31 mph - large branches in
motion

32-38 mph — whole trees in motion

39-54 mph — twigs break off, wind
impedes walking

55-72 mph — damage to chimneys
and TV antennas, large branches
broken and some trees uprooted

73-112 mph — removes shingles,
windows broken, trailer houses
overturned, trees uprooted

B |13 mph - roofs torn off, weak
tildings and trailer houses
royed, large trees uprooted

HOW TO REPORT

How to Receive Weather
Information

N

Copyright Mike Umscheid




NOAA Weather Radio ~ www.weather.gov/mqt ;

Copper

* Gridpoint Forecast
* Observations
¢ Text Products
¢ Links to Weather
> g 5 Information
= 72:35 {
162,401 QAL v e + Submit a Report

]
4 ey
I | " it R gl
lmiﬁ B iz | wige ST | :
L ‘iusmnz 162550MHz | A— =

Radar Data Online

. » Storm Formation
¢ Reflectivity o
— Base (Lowest Elevation) + Conditions needed for storm development
— Composite (Maximum) - » Thunderstorm life cycle
= « Thunderstorm classification

Severe Storm Spotting

e Velocity (Winds) , - ~ ’ A
~ Storm Relative - » , Severe Storm Identification

MBase (Lowest Elevation) | I syl « Visual clues to storm intensity
bR s « Upper level clues
=/ One Hour Total + Mid level clues

fiv\ & Storm Total i et i » Low level clues

. Rainfall

What 3 thlngs do i Instability
thunderstorms need in order to \ _lsabiiy__

i
develop?

¢ Moisture
i Lift associated with
o Instablllty fronts, outflow
boundaries, lake
o Ljft breezes, etc.

= Warmer Air




Thunderstorm Life Cy@le >
-ty
B
Towering Cumulus (risi
Usually little if any
Lasts about 10 minutes
Occasional lightning

Most likely time for hail, heayv
‘Cumulus Stage Mature Stage

frequent lightning, strong winds,
and tornadoes Dissipating Stage
Storm 'may have black or dark green Rainfall decreases in intensity
Wiy appearance Can still produce a burst of strong
% an average of 10 to 20 minutes, winds

"/but may last much longer Lightning remains a danger

Wind Speed Shear and Wind
Types of Thunderstorms Directionaic

ell su T o
e it
ine” Downdraft
Weak updraft Moderate Moderate
(non-severe updraft (non- updraft (non-
or severe) severe severe

or severe) or severe)

Intense updraft
(Always severe)

¥
¥
&
¥

Mesocyclone -
Rotating updraft

ok
Slight threat Moderate Moderate High threat
threat threat

Dowmsheat

r tilts the updraft, Directional shear in
| g it from the potential for rotati

-~ | i :
‘*"‘m 1 :! 4 fiy, downdraft. The storm can form.

. % /Y last longer!
. * W

==

Multicell Cluster of Thunderstorms

These storms consist of several updrafts
and downdrafts, as individual cells
constantly develop and dissipate.

Minutes  Minutes Minutes Minutes Minutes

They are capable of
“producing large hail
d/damaging
raight-line winds.

Side View



Multicell Line of Thunderstorms < Squall Line
(Squall Line) v « The ‘worst is first . Strong
winds will be followed by

heavy rains.

Aline of thunderstorms capable of producing severe weather in the form
of high winds, large hail and isolated tornadoes.

“'signaled by the shelf cloud

Supercell Thunderstorms

Supercell Thunderstorm

Supercell (top view) OVERSHOOTING \
Are s vl -
+ Highly Organized - s

. L sﬁaﬁ 5% of-all-thupderstorms

. % =/
3h UI’S) MAMMATUS
) CcLOUD
z
FLANKING LINE / // cumuLoNIMBUS
» Can pr f
"-CLOUD BASE STRIATIONS SHE/CLOLD

» Can produce ver§ larg ily;damaging
downburst winds and flash' floods

SW  PRECIPITATION-FREE BASE  WALL CLOUD PRECIPITATION

Copyright Kevin Cox




Schematic of a Supercell

overshoatingtop———"

—

7 anvil backshear

" main storm
flanking lile / ~towel

Looking toward the west

mammatuz ek.\ud/t

sheff cloud

Storm motion to NE

Rotation in the horizontal becoming
rotation in the vertical

September 30, 2002

MODERATE/HEAVY | |
RAIN
SHELF CLOUD

SMALL
HAIL

TORNADO LY
X Best location

for viewing

Storm motion to NE

September 30, 2002

Storm Clues!

10



Upper Level Storm Clugs

. e LSS T
Best seen 30-40 miles from storm

 Anvil Characteristics
 Thick & bubbly with sharp, well-defined edges
» Overshooting Top
» Domelike bubble of cloud material extending
above the anvil cloud
Back-sheared Anvil

iv == Cloud material pushed against the upper
level winds by the thunderstorm updraft

Upper-Level Storm Clues
Best seen 30-40 miles from storm

Mature versus
Dissipating

Upper-Level Storm Clues

Best seen 30-40 miles from storm

TR, <"’ft 3

[

Upper-Level Storm Clues

~
Best seen 30-40 miles from storm \\ =

N

Thin & Weak Anvil Cloud

SUERAHICK'& Bubbly Anvil Cloud

2

~

Anvil Cloud Characteristies

Upper level wind flow
—

Back-sheared

E Anvil

«“ = Overshooting
Anvil Cloud Top

What direction are the upper level winds
blowing (left to right or right to left)?

Overshooting top

11



Mid-Level Storm Clues X
Best seen 10-20 miles from storm -—ts

» Main Storm Tower - solid appearance with
cauliflower texture

* Flanking Line - row of towering cumulus
stair-stepping up to the main storm tower

Low Level Storm Clues

Best seen 3-8 miles from storm

+ Hail shafts
» Rain-free Base
- Low, flat cloud base with updraft towers above.
« Little or no precipitation falling out of cloud.
» Wall Clouds
» An isolated lowering of the rain-free base.
» The amount of rotation will vary.

i Shelf Clouds

Mid-Level Storm Clues %
Best seen 10-20 miles from storm ‘\\
v
Striations in mid levels

4

|

b

Flanking line

Photo counesy of
James Correia Jr

Cloud clues to identify hail preducing

thunderstorms

Bright White Columns

Bright white columns

Low Level Clues

Developing
Flanking Line

5\

Rain Free Base
Rain

Low, flat cloud base with updraft
towers above -

12



Low-Level Storm Clues < 2
Best seen 3-8 miles from the storm :}\\ The Wall Cloud RN

An isolated lowering of the rain-free base

=

Rain free Base

Wall Clouds

Not all wall clouds
look alike, but do
have the same
general features

'.

Video Courtesy Roger Hill —
Jww stormchase ne‘I -—--.4 T

Four Characteristics of a \ Downdraft
Tornadic Wall Cloud A ; ‘

Persistence

» 10 to 20 minutes or more

NearLacLaBeer |
Rotation

- Fast and sometimes violent
» Strong surface inflow P -
« 30+ mph winds blowing

into the wall cloud

Precipitation

Rapid vertical motion

+. Up or down near the wall
cloud

——iv

13



Tornado vs. Funnel Clotid Funnel Clouds  ~, |
» Tornado:
« Aviolently rotating column of

i : Report all funnels
air in contact with the ground. ]
« The visible funnel does not Character and

need to reach the ground,

just the rotating column of air. pOSi’[ion to the storm.
Is there a wall cloud?
Funnel Cloud:

+ A rotating, funnel-shaped cloud HaIf—way down? It’s
not in contact with the ground. . probably a tornado.

+ If funnel is half way to the ground it is
probably a tornado.

Wate rspouts Waterspout near Wells State Park

2 types — ‘tornadic’ and ‘non-tornaeie: September 29’ 2006 RN

» Tornadic - A tornado over water
associated with a thunderstorm. If
these make landfall, they continue
on land as a tornado.

Non-tornadlc i Typlgally P Supercell waterspout
in the early fall as cold air moves on waters of Green Bay
over the relatively warm waters of (August 23, 1998)

the Great Lakes. They dissipate "w

rapidly upon landfall. These are

much more common in Michigan o I —
than tornadic waterspouts. h d

A Key Cloud Feature Associated with
Squall Line Thunderstorms

 Shelf Cloud

A low, horizontal
wedge-shaped cloud.
Associated with the storm
gust front.
Attached to the
thunderstorm base.

On the leading edge of Near Wallace, MI
the storm.

Slopes down and away from

the precipitation area.

14



Shelf Cloud ¥
+On the leading edge of storm and suggests . Shelf Clouds and Downbursts Ny

A
downdrafts (outflow)

viewing 2
approaching
storms

Shelf Cloud

August 3, 2006 Shelf cloudijust
Shelf Clouds north of Menominee

oto by Tom Masku | Photo by Joe Henry

Photo by Nancy
Clockwise . Murray
from upper
left:
b Newberry,

“Marquette,
Ohtonagon

15



Photo taken here
at 723 pm CDT

3

Shelf Clouds

Suggest downdraft
and outflow

: i
Shelf Cloud, Rapid City, SD' 8 Aug 2002

Move away from
precip area
” pubnanklimowski
Slopes/points
away from precip

Wall Clouds

Suggest updraft
and inflow

Maintain position
with respect to
precip area

Slopes/points

toward precip

Shelf Cloud Funnel Cloud

Quiz

.
©1992 David Blanchard "

-
o

Wall Cloud

Scud Cloud

Funnel Cloud
Wall Cloud

16



Quiz

N
XN
AN

[ =

Union Bay,
Ontonagon

County.

Wall Cloud Shelf Cloud

Rain Shaft
Wall Cloud

5 23892

Shelf Cloud

Rain Shaft

.

Storm Motion

Funnel Cloud

Shelf Cloud

17



-
-

,

Lone Tree, 1A May 15 21998 13

Scud Clouds Funnel CIo h Scud Clouds Funnel Cloud
Wall Cloud _I® Wall Cloud

Spotter Preparedness and

Safety

Manistique, October 1997
- * Awareness

« Know what to
expect

» Safety
+ Be an observer,
not a participant!

Scud Clouds Tornado P !
i & - < How MANY 13

Wall Cloud 7 FR| V) s §
g | - THIS!” 7

Tinves 9-28

Weather Hazards AT

ather Service Says,

Flash Flooding \ s gy

Automobiles
Nighttime

18



Flash Flood Safety < Lightning Is A Big Threat!

DO NOT drive across a flooded ‘\\

e F ““

If your vehicle stalls in high water,
leave it and seek higher ground.

Be especially careful at night, when
flash floods are more difficult to

recognize. » Warnings are not issued

The 7 ] for lightning...

washout

« All thunderstorms contain
lightning

4

LIGHTNING = Where do most lightning deaths

occur?
« If you can hear thunder,
you are close enough to be , I
g ) 3 Radio and Radio Equipment
struck by lightning. (1.2%)
» Air near a lightning strike is E Golf and Trees Open Fields
heated to 50,000 deg F. : (1.7%) (45.03%]
Telephone

(4.0%)

Farm and
Heavy Equipment

(5.0%) /
Golf
)

(6.5%

Weather Hazards Weather Hazards
Lightning Safety Tips Lightning Safety Tips
Lightning tends to strike

the tallest object in an o “30-30 Rule”

area...make sure it is not
you! . - 30 Seconds:
3 e Count the seconds between seeing lightning

i

ol ; and hearing thunder. [f this time is less than
Remain in yOUT.VGh'Cle 30 seconds, lightning is still a potential
whenever possible. ' threat. Seek shelter immediately.

If you must go outside, crouch ¥ r '
down to make yourself a poor lu’ ; - + 30 minutes:
lighitning target. |G | \ sivecan  Adlet the last lightning flash, wait 30 minutes
: c s 2 >\ before leaving shelter. Half of all lightning
; g \ ; deaths occur after the storm passes. Stay in

a safe area until you are sure the threat has
passed.




Weather Hazards

Hail the size of elephants.

Marquette Hailstorm
June 20, 2007

TISHPENING ,
WL

i
/i eBLnER

"
SKANDIA

CARLSHEND

Weather Hazards
Hail
Baseball size hail can do
severe damage.

Marquette Hailstorm
__ . June 20, 2008

Weather Hazards \
Hail Safety Tips it

« Substantial structures offer the best hail
protection. Stay away from windows!!!

* Your vehicle will provide some protection
for hail smaller than golf ball size

20



June 7, 2007
WI Tornadoes

October 18, 2007 - The tornado formed at about 5 pm EDT just southwest of Black Lake,
Michigan, in Cheboygan County.

Tornado Safety - Havea ~ Tornado Safety

Plan!
: ; ] | " PRIVER Interior room on the
Before The Storm Hits | lowest floor
- Cover yourself with

Develop a Plan for your family ; e blanke}fsfto pr?ltelct
- yourself from flying

Have frequent drills . B US| >, debris/glass
: 4 In cars and mobile

Keep a highway map nearby il Pl homes, get outand find a
for tracking the location of the ' %) more substantial shelter
— Do not take cover
storm ! \ beneath an overpass
| If you can’t find a

Have an All H_aza.rds NOAA e il ) structure, squat low to the
Weather Radio with battery ground on the balls of

: your feet (i.e. ditch)

Tornado Safety - Caughtin Weather Hazards \
your car? Overpasses -

Do NOT try to outrun 3
a tornado - leave your Ouerpasses turn deadlyin tornadoes Tornado Safety Rules

car ¥ =Do not take shelter beneath an overpass!
1 When tornad winds squeeze i

Lie flat in a nearby it T - under the overpass they increase
ditch or depression : i as muchas 25 parent

Avoid underpasses

Cars are not

safe in a tornado!




Downburst Winds

* Winds of 50 knots (58
mph) or greater are
severe!

* The most common
cause of wind
damage!

Tornado Path

Damage is convergent

jazo

Hudsonville/Standale April 3, 1956

Damage Path

Tornado
=Convergence
=Narrow, well-defined track

=Rotation about a vertical axis

N
Downburst \\

N

-

=Divergence
=Broad, diffuse track

=No rotation, or rotation about
a horizontal axis

Jita Scale

Tornadoes are classified according to the intensity of

MPH

UP TO 85
86-109
110-137
138-167
168-199
200-234

to objects.

XPECTED DAMAGE

LIGHT
MODERATE
CONSIDERABLE
SEVERE
DEVASTATING
INCREDIBLE

Downburst

T

Monroe Co. - June 1998

o T

qua, WI— July 1999

Damage strewn in'a more
divergent pattern

22



Do you have a home
weather station?

« If so, you can join the Citizen’s WEATHER STATION (SRS

= 7 THE ROCK IS WET... 11
Weather Observing Program! £ THE ROCKS SHAVRG.. ' vy
1F THE ROCK IS CO

— CWORP allows those with a | E THE ook 5 w7
home weather station to send in (Lt
weather data (via APRS or the
internet) that is available to the
NWS every hour and is also
incorporated into forecast

models.

s The web address: .
hittp:/www.wxoa.com/ If you are interested in CWOP,
please let us know!

Please send us your

N
XN
N

weather pictures and -
movies

material for the Storm Spotter
presentation

If you have a cell phone that can
take pictures and see an interesting
weather photo, please send it along
Go to www.weather.gov/mqt and
send it to the webmaster via the link
at the bottom of the first page.

23



